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Identify failure modes |4—| Service blueprint
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Evaluating input parameters for failure modes
(Severity, Occurrence, Recoverability)

£

<@==|  Service-oriented FMEA

Defuzzify FMEA input parameters <= Fuzzy set theory

2 4

Calculating and ranking the RPN using
grey relational analysis

4

Service reliability assessment

<= Grey theory

<Figure 2> Flowchart of the proposed model for
service-oriented FMEA
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<Table 1> Meaning and rating of linguistic terms

Linguistic term Severity Occurrence Recoverability Rating
A failure has no effect on customer . . The chance that a failure can be successfully
Remote . . Failure is unlikely ) . 1
satisfaction recovered is very high
A failure that would lead slight ; The chance that a failure can be successfully
Low dissatisfaction to customer Few failures recovered is high 23
A failure that would lead noticeable o . ’ The chance that a failure can be successfully
Moderate dissatisfaction to customer fonal failures recovered is moderate 4567
High A fmlgre that would lead significant Repeated faiures The chance that a fallure' can be successfully 89
dissatisfaction to customer recovered is low
Very high A faJ‘Iure ‘that yvould lead serious Failure is almost inevitable The chance that a fallurg can be successfully 10
dissatisfaction to customer recovered is remote
enbestp A WA B, AR Bk SRS WA
& Chen & Klien(1997)°] AQksk 2 (2)& olgsto] Uuk 7k
o sttt
" Remole  Low Modergte _ngh V_e_ry high Membersip
Remote Low Moderate High Very high
1.0 :
; Rating
» Rating 12 A sgep1 S Wb
2 3 4 5 & T 8 9 f ‘ “ % AT e

<Figure 3> Triangular membership functions for the linguistic
terms

AtZ: Pillay, A. & Wang, T.(2003), P. 76.

<Figure 4> Defuzzification of membership functions
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<Figure 5> Service blueprint for a hypermarket

<Table 2> Comparative series and defuzzified crisp value for a hypermarket

Linguistic terms assigned to each failure and defuzzified value
Participant Failure modes
Severity Occurrence Revoverability
fl Insufficient parking space High 0.804 Low 0.283 Very high 0.929
f2 Shopping cart malfunction Low 0.283 Remote 0.136 Remote 0.136
Resources f3 Air conditioning malfunction Moderate 0.540 Remote 0.136 Low 0.283
Escalator malfunction Moderate 0.540 Remote 0.136 Moderate 0.540
Sales floor is not clean Moderate 0.540 Low 0.283 Moderate 0.540
f5 Wrong price tag High 0.804 Remote 0.136 High 0.804
4 Goods quality is not good Very high 0.929 Low 0.283 High 0.804
No goods on sales shelf High 0.804 Remote 0.136 Low 0.283
Unable to find front-line server High 0.804 Moderate 0.540 Low 0.283
Front line Unkindness of front-line server Very high 0.929 Moderate 0.540 Very high 0.929
fo Slow processing speed of cashier Moderate 0.540 Low 0.283 Moderate 0.540
servers Unfriendly attitude of cashier Very high 0.929 Low 0.283 High 0.804
Calculation mistake of cashier High 0.804 Remote 0.136 High 0.804
f7 Inappropriate complaints adjustment Very high 0.929 Low 0.283 Very high 0.929
Inappropriate refund/returned policy Very high 0.929 Low 0.283 Very high 0.929
8 Forecasting error of goods High 0.804 Remote 0.136 Moderate 0.540
9 Unstable supply of goods Very high 0.929 Low 0.283 High 0.804
f10 Incoming inspection failure Very high 0.929 Low 0.283 Very high 0.929
Sub- Inconsistency between actual and Very high 0.929 Remote 0.136 Very high 0.929
book inventory
system . R R R
Wrong location of warehousing Very high 0.929 Low 0.283 Very high 0.929
goods
fll Wrong replenishment of goods in High 0.804 Remote 0.136 High 0.804
sales shelf
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<Table 3> Results of the proposed approach for a hypermarket

» ; Defuzzified value and Grey relational value S-RPN & Rank
Participants Failure modes S v o Yo R i Casel | Rank | Case2 | Rank
f1 Insufficient parking space 0.804 0.372 0.283 0.730 0.929 0.333 0.090 6 0.090 7
f2 Shopping cart malfunction 0.283 0.730 0.136 1.000 0.136 1.000 0.730 21 0.730 21
Resources f3 Air conditioning malfunction 0.540 0.495 0.136 1.000 0.283 0.730 0.361 20 0.361 20
Escalator malfunction 0.540 0.495 0.136 1.000 0.540 0.495 0.245 18 0.245 18
Sales floor is not clean 0.540 0.495 0.283 0.730 0.540 0.495 0.179 15 0.179 16
5 Wrong price tag 0.804 0.372 0.136 1.000 0.804 0.372 0.138 12 0.138 12
f4 Goods quality is not good 0.929 0.333 0.283 0.730 0.804 0.372 0.090 6 0.090 7
No goods on sales shelf 0.804 0.372 0.136 1.000 0.283 0.730 0.272 9 0.272 19
Unable to find front-line server 0.804 0.372 0.540 0.495 0.283 0.730 0.134 11 0.134 1
Front line Unkindnesslof front-line server 0.929 0.333 0.540 0.495 0.929 0.333 | 0.0500 1 0.0500 2
servers 6 Slow processing speed of cashier 0.540 0.495 0.283 0.730 0.540 0.495 79 15 79 16
Unfriendly attitude of cashier 0.929 0.333 0.283 0.730 0.804 0.372 0.090 6 0.090 7
Calculation mistake of cashier 0.804 0.372 0.136 1.000 0.804 0.372 0.138 12 0.138 12
f7 |  Inappropriate complaints adjustment 0.929 0.333 0.283 0.730 0.929 0.333 0.081 2 0.081 3
Inappropriate refund/returned policy 0.929 0.333 0.283 0.730 0.929 0.333 0.081 2 0.081 3
f8 Forecasting error of goods 0.804 0.372 0.136 1.000 0.540 0.495 0.184 17 0.165 15
f9 Unstable supply of goods 0.929 0.333 0.283 0.730 0.804 0.372 0.090 6 0.090 7
Incoming inspection failure 0.929 0.333 0.283 0.730 0.929 0.333 0.081 2 0.081 3
Sub- f10 Inconsistency between actual and 0.929 0.333 0.136 1.000 0.929 0.333 0.111 10 0.085 6
system book inventory
Wrong location of warehousing 0.929 0.333 0.283 0.730 0.929 0.333 0.081 2 0.042 1
goods
11 Wrong replenishment of goods in 0.804 0.372 0.136 1.000 0.804 0.372 0.138 12 0.138 12
sales shelf
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A Systematic Approach for Evaluating FMEA of a Service
System under Considering the Dependences of Failure Modes

Oh, Hyung Sool"
Park, Roh Gook™

Abstract

Failure mode and effect analysis (FMEA) is a systematic approach for identifying potential failures before they occur, with the intent
to minimize the risk associated with them. It has been widely used in the various manufacturing industries as a solution to reliability
problems. As the importance of the service sector is increasing, however, it has been recently extended to some applications in services.
Despite these attempts, FMEA cannot be directly applied to the reliability problems in a service industry. Due to the heterogeneity and
customer participation in service process, we cannot perfectly prevent service failures. For this reason, we suggest a new risk priority
number with three input parameters that consist of severity, probability of occurrence, and recoverability. In this paper, we propose an
approach for assessing service risk and service reliability using the service-oriented risk priority number (S-RPN). An example regarding a

hypermarket service process is used to demonstrate the proposed approach.

Keywords: Service Failure, Service-oriented RPN, Fuzzy FMEA
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